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SPECIFICATION 

Shaped disposable diapers with shaped elastically 
contractible waistbands and method for their manu- 
5 facture 

Background of the invention 
Field of the invention 
This invention concerns shaped disposable diap- 
10 ors, incontinent briefs, and the lilce having elastically 
contractible waistbands. 

Background art 
Infants (and other incontinents) wear disposable 

15 diapers to receive and contain urine, feces, and other 
body fluids. Disposable diapers function both to 
contain the discharged materials and to isolate these 
materials from the body of the wearer and from the 
wearer's surroundings. Modern embodiments of 

20 disposable diapers frequently perform these tasks in 
a manner superior to that of traditional cloth diapers. 

Disposable diapers normally comprise three ele- 
ments: a liquid permeable topsheet designed to be 
placed next to the wearer's skin; a liquid imperme- 

25 able backsheet which forms, in use, the outer surface 
of the diaper; and an absorbent element interposed 
between the topsheet and the backsheet. 

The topsheet is frequently a hydrophobic non- 
woven fabric which is readily permeable to fluid. Its 

30 hydrophobicity tends to cause the surface in contact 
with the wearer's skin to be dry and the skin to be 
protected from fluids absorbed within the absorbent 
element. 

The absorbent element receives and retains fluids 
35 which pass through the topsheet. It normally com- 
prises a batt of airlaid wood pulp fibers. 

The backsheet functions to contain fluids within 
the absorbent element thereby protecting the wear- 
er's outer garments and other surfaces from soiling 
40 by these fluids. Backsheets are commonly formed of 
fluid impermeable, vapor impermeable materials 
such as polyethylene film. 

Disposable diapers having many different basic 
designs are known to the art. For example, Duncan 
45 and Baker in U.S. Patent Re 26,152, issued January 
31, 1967, describe and claim a disposable diaper 
which has achieved wide acceptance and commeric- 
al success. Buell, in U.S. Patent 3.860,003, issued 
January 14, 1975, describes and claims another 
50 disposable diaper which, too, has achieved wide 
acceptance and commerical success. The diaper 
taught by Buell differs from that taught by Duncan 
and Baker in many respects, not the least of which is 
the provision in the Buell diaper of elasticized (or 
55 contractible) leg cuffs. Another embodiment of dis- 
posable diapers is described and claimed by Aziz 
and Blaney in European Patent Application No. 
82200801 .7, filed June 29, 1 982. The Aziz and Blaney 
_ diaper also provides elasticized (or contractible) teg 
60 cuffs, but is of a somewhat different design than that 
described by Buell. 

Mesek et al in U.S. Patent 4, 324,245, issued April 
13, 1982; Pieniak et al in U.S. Patent, 4,337,771, 
issued July 6, 1982; and Mesek et al in U.S. Patent 
65 4,352,355, issued October 5, 1982 describe dispos- 



able* diapers having elasticized cuffs and elasticized 
(or cor;tr3Ctib!e) waistbands. 

Stickland and Visscher in U.S. Patent 4,253,461, 
issued on March 3, 1981, describe and claim another 
70 form of disposable diaper sometimes referred to as 
an incontinent brief and intended to be worn by 
adults. 

While the disposable diapers described above, 
particularly those described by Duncan and Baker. 
75 Buell, and Aziz and Blaney. function in exemplary 
manners, disposable diapers comprising fluid and 
vapor impermeable backsheets have sometimes 
been perceived as being somewhat hot and uncom- 
fortable. Further, diapers provided with such imr er- 
80 meabe backsheets are unable to self-dry as they 
otherwise would because evaporation of fluids from 
the absorbent element is precluded. To counteract 
this perception, and to permit self-drying, back- 
sheets which are relatively impermeable to liquid 
85 but relatively permeable to vapor and which are 
known as breathable backsheets have been de- 
scribed. Breathable backsheets tend to provide a 
cooler garment and permit some measure of sef- 
drying of the diaper while it Is being worn. For 
90 example, Crowe, Jr. in U.S. Patent 3,1 56,242, issued 
on November 10, 1964, teaches the use of a micro- 
porous film as a brathable backsheet. Hartwell, in 
U.S. Patent 3,881,489, issued on May 6, 1975, 
teaches a breathable backsheet comprising, in com- 
95 bination, two layers: a low void volume perforated 
thermoplastic film and a porous high-void volume 
hydrophobic tissue. Sisson, in U.S. Patent 3,989^867, 
issued on November 2, 1976, teaches a breathable 
backsheet provided with tapered hollowed bosses 
100 which prevent the passage of liquid while allowing 
vapor to pass readily therethrough. Obenour, in U.S. 
Patent 4,341,216, issued July 27, 1982, describes and 
claims a still different embodiment of a breathable 
backsheet. 

105 Another improved diaper comprises an elastically 
contractible waistband which allows the diaper to 
breathe and which tends to resist waistband rollov- 
er. These benefits are achieved by providing dispos- 
able diapers with a waistband comprising an elastic 
1 10 element interposed between the topsheet and the 
backsheet and affixed to both the topsheet end the 
backsheet in such a way as to cause the formetion to 
transverse channels between the topsheet and the 
elastic element and the backsheet and the elastic 
115 element. Transverse in this context means extending 
across ("transverse to'') the waistband and that the 
channels extend from the outer diaper margin to an 
interior region of the diaper. 
While the diapers described above are useful, 
120 developments providing more comfortable and ser- 
viceable diapers have still been sought. 

Summary of the invention 
The present invention is of a shaped disposable 
1 25 diaper comprising a shaped elastically contractible 
waistband and of a method for making such a 
shaped disposable diaper. More particulariy, the 
shaped disposable diaper of the present invention is, 
at least in part, held in its shaped configuration by 
130 the shaped elastically contractible waistband. The 



elastfcalty contractible wsistband is itself spacially 
formed and comprises an ctastomenc meterlai 
which has both a heat unstable state and a heat 
stable and elastic state (hereinafter r^erriad to; for 
5 convenience, simply as-'elastomeric rnat^rial"), 
"Elastic" is used here to describe a material which 
can be elongated to a practical extent upon the 
application of tensipn and which will substantially 
return to its originei c'orifiguratidn after the tension is 

1 0 released. In the context ofthe present inventon. the 
heat stable state is dimehsloinalty smialler than the 
heat unstable state. The elastomiaric material is 
applied to the disposable diaper in its heat unstable 
statevThe disposable diaper is folded into a pre- 

15 selected orientation, is restrained fn that orientation, 
and is heated to such an extent as to cause the 
elastomeric material to assume its heat stable and 
elastic state. The resulting elastically contractible 
waistband assumes an essentially permanent set 

20 related to the folded configuration, which essentially 
permanent set tends to cause the disposable diaper 
to be shaped and to fit more closely about the trunk 
of the wearer. The resulting waistband also tends to 
resist waistband rollover. 

25 

Brief description of the drawings 

Figure 1 is a perspective view of a prior art 
disposable diaper embodying an elastically contrac- 
tible waistband and in a configuration as applied to 
30 an infant. 

Figure2ls a partially fragmented plan view of the 
disposable diapers shown in Figure 1 and in Figure 
11, but in an unfolded configuration. 
Figure 3 is an enlarged partial view of the waist- 
35 band of the diaper of Figure 1 illustrating one 
preferred embodiment of an elastically contractible 
waistband. 

Figure 4 \s an enlarged partial viewof the waist- 
band of the diaper of Figure 1 illustrating another 
40 preferred embodiment of an elastically contractible 
waistband. 

Figure 5 is an end view of the portion of the 
waistbands shown in Figures 3 and 4. 
Figure 6 \s a simplified schematic representation 
45 of an end view of the disposable diaper of Figure 10, 
which diaper has an elastomeric material in the 
waistband; the elastomeric material is shown in its 
heat unstable state. 
Figure 7 is a simplified schematic en^ view of the 
50 disposable diaper shown in Figure 6 after the 

elastomeric material has assumed its heat stable and 
elastic state. 

Figure 8\s a simplified schematic representation 

of the end of the disposable diaper of Figure 10, 

55 which diaper has elastomeric material in the waist- 
band, which diaper has been folded into a C-fold 
configuration; the elastomeric material is shown in 
its heat unstable state. 
Figure 9 Is a simplified schematic representation 

60 of the disposable diaper shown in Figure 8 after the 
elastomeric material has assumed its heat stable and 
elastic state. 

Figure 10 is a partially fragmented plan view of a ' 
simple disposabe diaper. 
65 Figure ff\sa perspective view of a diaper of this 



invention and is a configuration as applied to an 

infant. 

t>etaiied description of the invention 
70 While this specification concludes with claims 
particularty pointing out and distinctly claiming the 
subject matter regarded as the Invention, It Is 
believed that a better understanding of the invention 
can be achieved through canafiil reiading of the 
75 following detailed description of the Invention in 
conjunction with study of the attached drawings and 
the appended example. 
^ Disposable diapers comprise three major ele- 
ments: a topsheet; a backsheetifand an absorbent 
80 element. The topsheet forms the inside of the 
disposable diaper (i.e., that portion intended to be 
placed next to the wearer's skin). The backsheet 
generally forms the exterior surface of the dispos- 
able diaper. The absorbent element is interposed 
85 between the topsheet and the backsheet. 

A disposable diaper is generally designed to be 
placed between and generally centered between the 
legs of an infant and secured about the infant by 
bringing the front portion of the diaper adjacent the 
90 front waist area of the infant and the rear portion of 
the diaper adjacent the rear waist area of the Infant 
and securing the diaper in that position. 

Optionally, disposable diapers comprise fastening 
tapes for securing the diaper about the infant. They 
95 also optionally comprise elastic members in the 
longitudihially extending margins to form an elastic- 
ally contractible leg cuff or side flap. They also 
optionally comprise elastic elements in the laterally 
extending margins to form elastically contractible 
100 waistbands. 

The waistband of a disposable diaper is that 
portion of the diaper which is intended to be placed 
adjacent the wearer's waist. While the waistband can 
comprise a separate element affixed to the body of 
105 the disposable diaper, it more often is an extension 
of other elements of the disposable diaper such as 
the backsheet or the topsheet or both the backsheet 
and the topsheet. Further, the waistband is generally 
considered to be that portion of the diapei^ extending 
1 10 from the laterally extending margin of the diaper to 
about the laterally extending margin of the absor- 
bent element. Disposable diapers are normally con- 
structed so as to have two waistbands: a front and a 
rear. While disposable diapers can be constructed so 
115 as to have a single unitary waistband encircling the 
- waistof the wearerv suclrdesigns are not preferred. 
It is also possible to construct a disposable diaper 
having three or^more waistband sections intended to 
V be affixed about the waist of the wearer, but, these 
120 embodiment, too, are not preferred. 

The present invention provides a shaped dispos- 
able diaper having at least one elastically contracti- 
ble waistband. Further, the elastically contractible 
waistband comprises an elastomeric material having 
1 25 both a heat unstable state and a heat stable and 
elastic state. The elastomeric material is attached to 
the disposable diaper when the elastomeric material 
is in its heat unstable state; the elastomeric material 
is then heated under certain, defined conditions in 
130 such a manner that it assumes its heat stable but 



elastic state. 

Massengate et at in U.S. Patent 3,819,401, issued 
June 25, 1974 and Koch et ai in U.S. Patent 3,912^65 
issued October 14. 1975, both teach a technique for ' 
5 preparing shirred, or gatherd, elastic garments. In 
this technique, a heat contractible material Is affixed 
to the garment when the heat contractible material is 
in its elongated and heat unstable state. The entire 
system is then heated thereby causing the heat 
10 contractible mateHal to contract to its heat stable but 
elastic state thereby shirring, or gathering the oar- 
ment. 

Any prior art disposable diaper, such as those 
taught by Duncan and Baker or by Buell or by Aziz 
15 and Blaney, comprising an absorbent core inter- 
posed between a topsheet and a backsheet. can 
incorporate the teachings of Massengale et al and 
Koch et al by having a strip of an elastomeric 
material (hereinafter defined in greater specificity) 
20 applied laterally across the width of the disposable 
diaper in one or both of its waist regions. Typically, 
the absorbent core does not extend fully to the 
lateral (waist) edges of the topsheet and backsheet 
which are typically coextensive. The elastomeric 
25 material is conveniently interposed between the 
topsheet and the backsheet in that region between 
the termination of the absorbent core and the 
termination of the essentially coextensive topsheet 
and backsheet. A simple disposable diaper is shown 
30 in partially cut away plan view in Figure 10. 

In Figure 10. simple disposable diaper 100 com- 
prises absorbent core 101 interposed between top- 
c sheet 1 03 and backsheet 1 04. Dibper 1 00 has longitu- 
dinal side margins 1 13 and 1 14. It also has lateral 
35 waist regions 1 1 1 (rear) and 1 12 (front). Strips of 
elastomeric material 103 are interposed between 
topsheet 102 and backsheet 104 and extend laterally 
across the diaper in that region between termination 
core 101 and the lateral edges of diaper 100. 
40 Elastomeric material strips 102 are ^ixed to both 
topsheet 102 and backsheet 104 by means not 
illustrated. 

It must be noted that reference numerals are used 
consistently throughout all the Figures and that the 
45 thickness of certain materials In the Figures have 
been exaggerated for clarity. 

Figure 6 is an end view of diaper 1 00 as looking 
toward rear waist area 1 1 1 . In this view, the thicknes- 
ses of the three elements have been exaggerated for 
50 clarity. 

Figure d Is the same view of diaper 1 00 as shown 
in Figure 6, but represents diaper 100 after elas- 
tomeric material strip 103 has been subjected to 
sufficient thermal energy to cause it to contract 

55 predominantly unlaxtally. It can be readily seen that 
the contraction of elastomeric material strip 103 
gathers, or shirrs, topsheet 102 and backsheet 104 
more or less uniformly over their entire common 
lengths. This is what one obtains if one merely 

60 applies the teachings of l\/lassengale et al or Koch et 
al to disposable diapers. 

It has been surprisingly discovered that if the 
garment to which the elastomeric material is 
attached is a disposable diaper comprising an 

65 absorbent core, and if the diaper }^ folded while the 
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elastomeric material is in its heat unstable form, the 
elastomeric material m\\ contract nonuniformly 
when heated. Nonunifonm contraction results in (1) 
nonuniform gathering of the materials attached to 
70 the elastomeric material; (2) a tendency of the diaper 
to retain a configuration analogous to its folded 
configuration; and (3) a decreased tendency to 
waistband rollover when the diaper is worn. The 
benefits flowing from a shaped configuration are 
75 better fit and decreased leakage around the waist- 
t>end. 

Figure 8 is the same end view of diaper 1 00 as 
shown in Figure 6 except that diaper 100 has been 
folded into a C-fold configuration and is held in that 
80 configuration by means not shown. Diaper 100 has 
four fold areas 81 as illustrated. The C-fold shown in 
this Figure is an open C-fold. Closed folds where 
topsheet 102 actually contacts itself on the inner 
surfaces of the "C are not only possible, but also 
85 are preferred in many situations. 

Rgure 9 is a view of diaper 100 analogous to that 
shown in Figure 8, except this view Is taken after 
elastomeric material strip 103 has been subjected to 
sufficient thermal energy to cause it to substantially 
90 contact to its heat stable and elastic state. In Figure 9. 
the restraining means associated with, but not 
shown in. Figure 8, has been removed. It is to be 
noted that disposable diaper 100 retains a general 
"C" configuration, although not nearly so sharply 
95 defined as the C-fold configuration shown In Figure 
8. Further, it is to be noted that neither topsheet 102 
nor backsheet 104 is uniformly gathered as shown in 
Figure 7. They are, in fact, more gathered, or shirred, 
in fold regions 81 than in regions outside fold 
100 regions 81. 

While expressing an intention not to be bound by 
the following comments, it can be theorized that the 
benefits of the present invention flow from a tenden- 
cy of the absorbent core to resist the contraction of 
105 the elastomeric material In those regions where the 
absorbent core is intact. The bending of the absor- 
bent core, as at the folds, tends to decrease the 
amount of resistance the core engenders thereby 
allowing the elastomeric material to contract more 
110 fully in the regions associated with the folds. 

The elastomeric materials useful in the present 
invention include a number of materials well known 
to those skilled in the art. For example, the 
polyurethane described in the hereinbefore men- 
1 1 6 tioned patent to Koch et al and the plasticized vinyl 
chloride described in the hereinbefore mentioned 
patent to Massengale et al can be used. Further, the 
compositions comprising a mixture of a thermoplas- 
tic resin material (or other organic, normally solid 
1 20 heat flowable material) In an elastomeric material as 
described by Cook In U.S. Patent Re 28,688, can also 
be used. 

A preferred elastomeric material useful herein is a 
blend of ethylene propylene rubber with ethylene 
125 vinyl acetate which has been extruded into a film as 
made by Exxon Chemical Company of Floriiam Park, 
New Jersey, and which has been tentered. During 
tentering, the film Is placed in an oven at approxi- 
mately 65X and. after softening, it is stretched to 
130 approximately four times Its original length In one 



direction. The stretched film is then allowed to cool. 
The polymers are now piedomindittty untaxiaHy 
oriented and the film essentially retains its new 
dimension and is in a heat unstabe 8tate.,(tt should 
5 be noted that this particular material is still elastic 
even in its heat unsuble state.) Subsequent treat- 
ment of the film as with heated air at 68**C is 
sufficient to cause the film to reassume its heat 
stable and elastic state. 
10 A diaper embodiment in which the present inven- 
tion finds preferred utility is illustrated In Rgure 1 
through S. 

Rgure 1 is a perspective view of a prior art 
disposable diaper, but one in which the present 
15 invention is preferred for use. The diaper Illustrated 
in Rgure 1 1s based on the disposable diaper design 
taught in the hereinbefore mentioned patent to 
Buell. (While this is a preferred diaper design for use 
in the present invention, it must be realiied that the 
70 present invention can be used, and is contemplated 
for use, with other disposable dieper designs. Sever* 
al such designs are described in the hereinbefore 
mentioned patents and European patent application; 
other designs can be readily envisioned by those 
25 skilled in the art.) 

Referring now to Figure 1, disposable diaper 10 is 
shown in perspective in a configuration as if It were 
applied about an infant. Disposable diaper 10 com- 
prises a front portion 1 1 and a rear portion 12 with a 
30 crotch portion 13 interposed therebetween. In use, 
crotch portion 13 is placed between the legs of the 
infant and front portion 1 1 and the rear portion 12 
are placed, respectively, along the front and rear 
lower portions of the wearer's trunk. Topsheet 15 
35 forms the inner surface of disposable diaper 10 white 
backsheet 14 forms its outer surface. Side flaps (or 
leg cuffs) 1 6 fit about the wearer's thighs. In use, 
front waistband 17 and rear waistband 18 are placed 
adjacent the wearer's waist regions on, respectively, 
40 the front and rear portions of the wearer's trunk. 
Disposable diaper 10 is held in position about the 
wearer by ^stenlng tape 19. Outer margin of 
waistband 29 is shown in Figure 1 as the upper edge 
of disposable diaper 10. Transverse regions of 
45 securement 25 and transverse regions of nonsecure- 
ment 26 In the waistbands are discussed more fully 
hereinafter. 

Rgure 2 Is a partially cut away plan view of 
disposable diaper 10 opened out into a planar 
50 configuration. Topsheet 15 is, in this illustration, the 
upper surface of the diaper' while backsheet 14 is the 
lower surface. Absorbent elemeni&l is Interposed 
between topsheet 15 and backsheet 14. 
As illustrated, disposable diaper 10 Is generally 
65 symmetrical about longitudina; center line 27 and 
lateral center line 28. While this is a preferred 
configuration, it is not necessary that disposable 
diaper 10 be symmetricel. An asymmetric orients- 
clon ebout lateral center line 28, as when crotch 
60 portion 13 is transposed toward front waistband 17, 
is quite useful. 

Disposable diaper 10 Is provided with elastic 
members 22 in the side margins thereof running 
generaly parallel tc longitudinal center line 27. in the 
65 embodiment Illustrated, two elastic members 22 are 



placed on either side of disposable diaper 10; single 
or muftipio elastic members can be used. The 
embodiment illustrated Is, however, preferred. 
Fastening tapes 19 are secured to disposable 
70 diaperlOadjacentrearwalstbandia 

Front waist elastomeric element 23 and rear waist 
elastomeric element 24 are poslHoned, respectively, 
in front waistband 17and rear waistband 18adjacent 
outer margin of waistband 19. In the embodiment 
75 illustrated in Figures 1 and 2, disposable diaper 10 
comprises elastic waist elements In both the front 
and the rear waistbands. While this Is a preferred 
embodiment, the present invention is useful in 

**®«'8n8 having only the front or only the rear 
80 waistband elasticiied. 

Transverse rp jlons of securement 25 and trans- 
verse regions .-f nonsecurement 26 are also illus- 
trated in Figi re2. 
One majr^ function of backsheet 14 is to prevent 
85 body fluids from escaping from disposable diaper 10 
and soiling the wearer's outer ganments and other 
surfaces in contact with the disposable diaper. Any 
compliant non-irritating planar material which Is 
impermeable to body fluids can be used as back- 
90 sheet 14. Suitable materials are described with 
particularity In the hereinbefore Incorporated pa- 
tents and patent application. A preferred backsheet 
is formed from polyethylene film having a thickness 
of fromabout0.012toabout0.051 millimeter (mm). 
95 Breathable backsheets (I.e., backsheets that permit 
the passage of vapor and air while retarding the 
passage of liquid) useful In the present Invention ere 
described In the hereinbefore mentioned patents to 
Crow, Jr., Hartwell, Slsson, and Obenour. 
100 The site of backsheet 14 Is dictated by the exact 
diaper design selected and the size of the infont 
Intended to be the wearer; It can be readily ascer- 
tained by those skilled In the art. 
Topsheet 1 5 can be any compllai ;i. soft feeling, 
105 non-irritating (to the wearer's skin) plenar material. It 
fonctions to contact the wearer's skin, to receive 
fluid discharges, to allow the discharges to pass 
readily therethrough Into the absorbent element, 
and to Isolate the wearer's skin from the fluids In the 
1 10 absorbent element. To ald^n effective performance 
of the last function, the topsheet Is preferably 
hydrophobic. 

Topsheet 15 can be porous paper made from 
natural or synthetic fibers or mixtures thereof, 
1 16 non-woven fabric made from natural or synthetic 
fibers or mixtures thereof, apertured plastic film, 
porous foam, or the like. Examples of suitable 
topsheets are described In the hereinbefore Incorpo- 
rated patents and patent application. 
1 20 A preferred topsheet is spun bonded non-woven 
polyester fabric made from fibers of from 2.2 to 2.5 
denier, having a basis weight of 17 grams (g) per 
square meter (M*). Another preferred tops^et 
material hs a basis weight of 22 g pi»r and 
1 25 comprises 65% (by weight) staple length, 1 .5 denier 
polyester fibers (such as Kodel type 41 1 polyester 
fibers as sold by Tennessee Eastman Corporation, 
Ki'nQsport. Tennessee); 15% crimped, staple length, 
1.5 denier rayon fibers; and 20% acrylic copolymer 
130 binder (such as Celanese CPE 8335 as sold by 



Celanese Corporation of Charlotte, North Carolina), 
Staple length" rafars to fibei s haviiHi a length of at 
least 15mm. 

Still another preferred tbpsheet is constructed 
5 from polypropylene fibers which have been carded 
and thermally bonded in a spaced^part pattern, 
Rbers 3,8 centimeters (cm) long and of from 1.5 to 
3.0 denier are suitable. A preferred topsheet of this 
type has a basis weight of 24 g per M*. 

10 Suitable topsheets can also be constructed from 
apertured plastic films such as those described by 
Radel and Thompson in U.S. Patent 4^,314 
issued Augusts, 1982; Ferguson and Landrigan in 
U.S. Patent 4.341.217. issued July 27. 1882; and 

15 Thompson in U.S. Patent 3,929.135, issued Decem- 
ber 30.1 97& 

As with the case of backsheet 14. the size of 
topsheet 15 is dictated by the exact diaper design 
selected. 

20 Abcorbent element 21 can be any means which is 
generally compressible, conformable, non-irritating 
to the wearer's skin, and which is capable of 
absorbing and retaining fluids. 
Absorbent element 21 can be constructed from 
25 any of a variety of materials commonly used in 
disposable absorbent articles and which are de- 
scribed in the hereinbefore incorporated patents. 
Examples of suitable absorbent materials include 
creped cellulose wadding, absorbemt foams, absor- 
30 bent sponges, super absorbent polymers, and, pre- 
ferably, comminuted and airlaid wood pulp fibers 
commonly referred to as absorbent fluff. An absor- 
bent fluff having a density of from 0.05 to 0.175 g per 
chi^ is geneally acceptable. 
35 As in the case of backsheet 1 4 and topsheet 1 5. the 
size of absorbent element 21 is dictated by the exact 
diaper design selected. 

Optionally, absorbent element 21 cen have associ- 
ated with either or both planar faces envelope 
40 tissues (not illustrated in the drawings) comprising 
any permeable material well known to those skilled 
in the art. such as wet strength tissue paper. When 
used, envelope tissues are generally coextensive 
with absorbent element 21 and either colerminus 
45 therewith or folded up and about the laterally 
extending margins thereof. Envelope tissues can 
optionally be secured to absorbent core 21 by any 
means well known to those skilled in the art. 
Absorbent element 21 in interposed between 
50 backsheet 14 and topsheet 15. The diaper design 
selected determines whether or not the three ele- 
ments are coterminus although, in general, either 
backsheet 14 or topsheet 1 5 of both extend beyond 
the margins of absorbent element 21. In the present 
55 invention, both backsheet 14 and topsheet 15 prefer- 
ably extend beyond the laterally extending margins 
of absorbent element 21 and are essentially cotermi- 
nus along their laterally extending margins. 
Optionally, backsheet 14 can be secured to absor- 
60 bent element 21 by any convenient means (not 
illustrated in the drawings) well known to those 
skilled in the art. Examples of suitable means are 
parallel beads of adhesive (such as hot melt adhe- 
sive) and double sided adhesive tape; each extend 
65 essentially the entire longitudinal length of absor- 



bent element 21. 

fclasiic members 22 serve to contract of gather the 
cuffs (longitudinally extending margins) of dispos- 
able diaper 10 and maintain them in contact with the 
70 legs of the wearer thereby providing improved fit 
and reducing fluid leakage from the diaper. One 
material which can be used for elastic elements 22 is 
an elastic tape having a cross section of 0.18 mm by 
from 1.5 mm to 6.4 mm and made from natural 
75 rubber as available from East Hampton Rubber 
Company of Stuart. Virginia, under the trademark 
L-1 900 Rubber Compound. Other suitable elastic 
members can be made from natural rubber elastic 
tapes sold under the trademarks Fulflex 921 1 and 
80 FulflexOni by Fulflex Company, of Scotland. North 
Carolina. 

The length of elastic elements 22 is dictated by the 
precise diaper design chosen. In the design illus- 
trated In Rgures 1 and 2, elestic elements 22 extend 
85 a major portion of the longitudinal length of dispos- 
able diaper 10. but terminate outside the waist 
regions of disposable diaper 10. 

Elastic members 22 are operably associated with 
disposable diaper 10 by securing them the diaper 
30 adjacent its longitudinally extending margins by 
elastic attachment means which are not shown In 
the Figures. The elastic attachment means should be 
flexible and of sufficient adhesiveness to hold elastic 
members 22 in their stretched condition substantial- 
95 ly mdefinitety. One suitable means is hot melt 
adhesive. A more detailed description of the manner 
in which elastic members 22 should be positioned 
and secured to disposable diaper 10 is given in the 
hereinbefore incorporated patent to Buell. 
100 Elastic members 22 are affixed to disposable 
diaper 10 in an elastically contractible condition so 
that in a normally unrestrained configuration elastic 
members 22 effectively contract or gather the diaper 
material adjacent elastic members 22. Elastic mem- 
105 bers 22 can be affixed to disposable diaper 10 in an 
elastically contractible condition in at least two 
ways. For example, elastic members 22 can be 
stretched to an elongated orientation and affixed to 
disposable diaper 10 while disposable diaper 10 is in 
1 10 an uncontracted condition. Alternatively, disposable 
diaper 10 can be contracted (in crotch portion 13, for 
example by pleating) and elastic members 22 can be 
affixed to the contracted disposable diaper 10 while 
the elastic members are in their relaxed or unstretch- 
115 ed orientation. 

Front waist elastomeric element 23 and rear waist 
elastomeric element are each formed of elastomeric 
material has hereinbefore described. Waist elas- 
tomeric elements 23 and 24 are at least 0.6 cm wide. 
120 preferably at least 1.6 cm wide. While the maximum 
of waist elastomeric elements 23 and 24 is deter- 
mined by the diaper design and matters of economy, 
they generally are no wider than 3.8 cm. 
In the embodiment illustrated in Figures 1 and 2 
1 25 waist elastomeric elements 23 and 24 each extend 
across essentially the entire lateral width of dispos- 
able diaper 10. While this is a preferred construction, 
the present invention is useful in designs wherein 
waist elements 23 and 24 extend across only a 
130 portion of the lateral width of the diaper. Waist 



elastomeric elements 23 and 24 should, however* 
extend across a major portion of the lateral width of 
disposable diaper 10. 
The topsheet backsheet and each waist elas- 
5 tomeric element are affixed together by transverse 
regions of securement while the waist elastomeric 
elements are in their heat unstable state and all three 
elements are essentially fully, but not elastically, 
extended. The system js later heated (as with heated 
10 air) and the waist elastomehTe^^^ 
return to its heat stable and elastic state. 

Transverse regions of securement 25 are shown in 
a generalized representation in Rgure;^ 1 and 2. 
IVIore specific embodiments of transverse regions of 
15 securements 25 are depicted in Figures 3 and 4 
which are enlarged views of a portion of rear 
waistband 18 indicated by reference numeral 3 in 
Figure 2, In these views, the elastomenc material is 
in its heat stable and elastic state. 
20 In the discussion of rigures 3 and 4, reference shall 
be made to rear wai riband 18 and the components 
thereof. The same comments can be made about 
front waistband ' 7 and its components. 
Transverse toy ions of securement 25 extend 
25 essentially across the whole width of waist elas- 
tomeric element 24. 

The term "transverse" as used In this context 
refers to an c*-»entation generally perpendicular to 
the maior laterally extending dimension of waist- 
30 band 1 8. That is to say, since rear waistband 18 
extends laterally across the width . of disposable 
diaper 10 and Is generally parallel to lateral center 
line 28, the transverse regions of securement 25 
extend across rear waistband 18 in an orientation 
35 essentially parallel to longitudinal center line 27; 
they are directed generally from outer margin of 
waistband 29 to the center of disposable diaper 10. 
As Illustrated, transverse regions of securement 25 
are shown to be at essentially right angles to lateral 
40 center line 28 and to the lateral extent of waistband 
18. This is fhe preferred orientation. One can, 
however, depart from true transversity without 
destroying the benefits conferred. The departure 
from true (or absolute) transversity becomes too 
45 great when channels (as hereinafter discussed) are 
no longer formed extending essentially acorss with 
width of waistband 18. In general, departure from 
transversity becomes too great for practical opera- 
tion of the present invention when the departure 
50 from transversity exceeds 45° from true transversity 
(or perpendicularity to lateral center line 28). 

The term "essentially across" is used in this 
context to indicate that transverse regions of secure- 
ment 25 need not extend absolutely across the entire 
55 width of waist elastomeric element 24 so long as 
they extend sufficiently far across the width thereof 
to provide the channels discussed hereinafter. 

In Figure 3, transverse regions of securement 25 
are shown as essentially regularly spaced unitary 
60 zones of sealing attaching waist elastomeric element 
24 to topsheet 15 and backsheet 14 which is not 
visible in Figure 3 or 4. The precise means for 
providing the zones of sealing can be readily 
selected by those skilled in the art. Examples include 
65 adhesive attachment, solvent sealing and the like. 



Preferabiy. ultrasonic welding is used,. 

As illustrated in Figures 9, 4 and b, the points of 
attachment of both topsheet 1 5 and backsheet 14 to 
waist elastomeric element 24 are In register (i.e. are 
70 coextensive). This is a preferred orientation, but the 
points of attachment of topsheet 16 to waist etas- 
tomeric element 24 can be offset from the adjacent 
points of attachment of backsheet 14 to waist 
elastomeric element 24. In such a situation there will 
75 be offeet transverse regions of securement on either 
side of the waist elastomeric element. 

Rgure 4 illustrates an alternate embodiment of 
transverse regions of securement 26*. In this embo- 
diment, the transverse regions of securement com- 
80 prise discrete spaced zones of sealing, preferably 
ultrasonic welds, effectively attaching the materials 
together and forming the channels hereinafter de- 
scribed. Preferably the discrete spaced zones f . e 
circular or elliptical. 
85 Transverse regions of securement 25 can be from 
0,15 to 1,0 cm wide (i.e. in the dimension generally 
parallel to lateral centeriine 2a They are preferably 
regulariy spaced, but they can be nonuniformly 
spaced. They are preferably from 0.3 to 1,5 cm apart 
90 as measured from center to center. 

Rgure 5 illustrates the functioning of the trans- 
verse regions of securement. Rgure 5 is an end view 
of the portions of rear waistband 18 shown In Rgure 
3 and Figure 4 with rear waist elastomeric 24 in its 
95 heat stable and elastic state. In Rgure 6. transverse 
regions of securement 25 are shown as daricened 
portions for emphasis. Topsheet 1 5 and backsheet 
14 are shown gathered. These gathers constitute and 
define transverse regions of nonsecurement 26b 
100 between backsheet 14 and rear waist elastomeric 
element 24 and transverse regions of nonsecure- 
ment 26t between topsheet 1 5 and rear waist 
elastomenc element 24. These transverse regions of 
nonsecurement 26b and 26t form open gathers of 
105 channels from the margin of the diaper extending to 
the interior of the diaper and terminating in the 
region adjacent the laterally extending edges of 
absorbent element 21. These open channels allow 
the diaper to breathe by allowing the exchange of air 
110 and vapor between the Interior of the diaper and the 
surrounding atmosphere even when the diaper is 
secured about an infant. 

At the same time as transverse regions of nonse- 
curement 26b and 26t are formed, topsheet 15 and 
1 1 5 backsheet 14 from structures in the nature of 

conrugations. These corrugations extend transverse- 
ly across the width of rear waistband 18 tend to 
stiffen the waistband thereby tending to prevent 
waistband rollover (i.e.. the bending of the waist- 
120 band about itself). 

As noted hereinbeforia, the diaper illustrated in 
Figure 1 does not embody the teachings of the 
present invention. That Is to say, when the diaper 
was heated to cause the waist elastomeric elements 
125 to change from their heat unstable state to their heat 
stable and elastic state, the diaper was in an 
unrestrained, generally planer configuration. As 
illustrated in Figure 1, relatively unifomi corruga- 
tions and channels were produced. A diaper 110 
130 made as the diaper of Rgure 1, but treated according 
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to the teachings of this invention, is shown in Rgure 
1 1 . Before heating the diaper to Cduse the watsi 
elastomeric elements to dianga from their heat 
unstable state to their heat stable and elastic state. 
5 the front and rear waist regions 17 and 18 were 
folded into a closed C-fold configuration as indicated 
in Rgure a The diaper was restrained in this 
: configuration during the heating. Following the 

heating operation, which converted the waist etas- 
^ 10 tomeric elements to their heat stable and elastic 

state, and after the restraining means were removed, 
front waistband 17, rear waistband 18. and diaper 
110 exhibited generally shaped configurations even 
in the absence of securement with adhesive tapes 
I 15 Id-Thesixeofthecorrugationsinchannetswasnot 
1'^ uniform with the corrugations and channels being 
smeller in regions of fold 81. Thus, Rgure 1 1 
illustrates a diaper of the present invention. 
^s indicated hereinbefore, the diaper embodi- 
/ 20 ments described in some detail are preferred embo- 
diments. Other diaper designs embodying elastically 
contrcctible waistbands can benefit from the 
teachin^fs of this invention. 
In the foregoing discussion, the elastomeric mate- 
25 rial vtrhich was affixed to the diaper in an unstable 
state and was then treated to cause it to be 
transformed Into a stable and elastic state has been 
discussed In terms of a "heat unstable" elastomer. 
More broadly, the elastomeric materials useful he- 
30 rein are those nttaterials that have an unstable state 
relative to some other stable and elastic state and 
which can be caused to be transfonned from the 
unstable to the stable state by the application of any 
form of energy or by any other convenient treat- 
35 ment, The most convenient and the most practical 
form of energy is heat and the materials are 
described in such terms herein. The form of energy 
can be any other simitar form of energy such as 
ultraviolet, infrared, microwave, of gamma radia- 
40 tion. 

Still further, the present invention has been de- 
scribed In terms of an elastomeric material which is 
affixed to the diaper in its unstable state and is later 
transformed to its stable and elastic state. While, in 

45 general, the stable state is an absolute state, it is not 
necessary that it be. It is only required that the state 
following treatment be relatively more stable than 
the state preceding treatment and that the state 
following treatment be sufficiently stable for practic- 

50 el use. It is, of course, necessary that the material be 
elastic in its stable state. 

£xamp/e 

Diapers according to the present invention are 
55 constructed following the basic design described In 
the aforementioned patent to Bueil. This diaper 
dssign provides for two (front and rear) waistbands. 

The absorbent element comprises absorbent fluff 
having a density of 0.99 g per cm' and a basis weight 
60 of 1 100 g per in the crotch portion and 350 g per 
W near the waist portions. It is generally hourglass- 
shaped and is 38,7 cm long, 25.4 cm wide at each of 
Its laterally extending margins, and 9,6 cm wide in 
the crotch portion. It is symmetrical about its 
65 longitudinal center line, but asymmetrical about Its 



lateral center line in that the crotch portion is 
centered 21.6 cm from tne rear lateral margin, 
' " 'Thotopsheet comprises the thermally bonded 

polypropylene material hereinbefore mentioned and 
70 the bacteheet 0.04 mm thick polyethylene film. Both 
also are hourglass-shaped and are 43*8 cm long and 
S(W cm wide at their laterally extending margins, 
During construction, the absorbent element is 
interposed between the topsheet and the backsheet 
76 which are essentially coextensive and cotermlnus. 
Hot-melt adhesive glue beads running parallel to the 
longitudinal center line secure the backsheet to the 
absorbent element. They also secure the backsheet 
to the topsheet in the cuff regions, 
80 The cuff portions of the diapers are elasticlied by 
incorporating herein two elastic members in each 
longitudinally extending margin of the diaper at the 
crotch portion. Each is made of Fulflex 921 1 and is 
<ie ^'^^ rolaxed length 

85 IS 19.6cm, Theyareextendedfo220%oftheir 
original lengths et the time of attachment. These 
elastic members ere centered about the crotch 
portion. The pattern defined by the pair of members 
Is centered 9.4 cm from the longitudinel center line 
90 of the diaper and parallel thereto. The two elastic 
members In each diaper margin are centered on 
parallel lines 1.6 cm apart. ; 

Each diaper waistband extends the lateral width of 
the diaper and is 30.5 cm long; each waistband is 2.5 
95 cm wide in the transverse direction. The waist 
elastomeric element used in each waistband is the 
hereinbefore described ethylene propylene rubber 
blended with ethylene vinyl acetate which is ten- 
tered as described. Each is 30.5 cm long, 2.5 cm 
100 wide, and 0.04 mm thick and is secured to both the 
topsheet and the backsheet. At the time of secure- 
ment the topsheet and the backsheet are In fully 
extended configurations. 
Transverse regions pf securement comprising 
105 discrete zones of ultrasonic welds are used to affix 
each waist elastomeric element to both the topsheet 
and to the backsheet. The transverse regions of 
securement each comprise seven discrete elliptical 
zones of ultrasonic welds each having a major axis 
110 of 1.9 mm and a minor axis of 1,0 mm; each 

individual ellipse is set with Its major axis at an angle 
of 45'* to the transverse direction. The transverse 
regions of securement a>e generally regularly 
spaced along each waistband and their centers are 
115 6.4 mm apart. 

Adhesive fastening tapes wer s adhesively affixed 
to the diaper. 

Each assembled diaper Is folded In a closed C-fold 
as described above and several are restrained in that % 
1 20 configuration. The folded diaper is heated with air at 
68°C so that the elastomeric material shrinks to its 
heat stable and elastic state. The diapers of this 
invention exhibit different degrees of gathering 
along the waist band when the restraining force is 
1 25 removed and the diapers are allowed to assume a 
loose "C" configuration. 

When worn by infants, these diapers perform in a 
satisfactory manner and the waistbands thereof tend 
to conform more effectively about infants' waists 
130 than do similar diapers which are subjected to heat 



treatment while unrestrained. 
CLAIMS 

5 1 . A shaped disposable diaper having at least 
one shaped waistband, said diaper comprising an 
absorbent element; said waistband comprising an 
elongate elastomeric material having a heat unst* 
able state and a heat stable and elastic state; said 
10 elastomeric material being in said heat stable and 
elastic state. 

2. The shaped disposable diaper of Claim 1, said 
diaper comprising as additional elements a topsheet 
and a backsheet; said elastomeric material being 

15 affixed to at least one of said topsheet and said 
backsheet; said at least one of said topsheet and said 
backsheet being gathered by reason of being affixed 
to said elastomeric material; said gathers being 
nonuniform along the elongated dimension of said 

20 elastomeric material. 

3. The shaped disposable diaper of Claim 2 
wherein said elastomeric material is affixed to at 
least one of said topsheet and said backsheet by 
transverse regions of securement defining therebe* 

25 tween transverse regions of nonsecurement extend- 
ing from the outer margin of said waistband across 
essentially the entire width of said elastomeric 
material. 

4. The shaped disposable diaper of Claim 3 

30 wherein said transverse regions of securement are 
selected from the group consisting of unitary zones 
of sealing and spaced apart zones of sealing. 

5. The shaped disposable diaper of Claim 4 
wherein said zones of sealing comprise ultrasonic 

35 welds. 

6. A method of making shaped disposable diap- 
ers comprising the steps of: 

(1 ) providing a disposable diaper having at least 
one waistbandi said disposable diaper comprising 
40 an absorbent element said waistband comprising 
an elongate elastomeric material having a heat 
unstable state and a heat stable and elastic state, 
said elastomeric material being in its heat unstable 
state; 

45 (2i forming said disposable diaper into a pre- 
selected configuration by providing said diaper with 
at least one fold, said at least one fold intersecting 
said elastomeric material; 

(3) restraining said diaper in said preselected 
50 configuration; 

(4) heating said elastomeric material to such an 
extent as to cause it to change from its heat unstable 
state to is heat stable and elastic state; and 

(5) cooling said elastomeric material. 

55 7. The method of Claim 6 wherein said dispos- 
able diaper comprising as additional elements a 
topsheet and a backsheet; said elastomeric material 
being affixed to at least one of said topsheet and said 
backsheet 

60 8. The method of Claim 7 wherein said elas- 
tomeric material is affixed to at least one of said 
topsheet and said backsheet by transverse regions 
of securement defining therebetween transverse 
regions of nonsecurement extending from the outbr 

65 margin of said waistband across essentially the 



entier width of said elastomeric material. 

9. The method of Claim e wherein said trans- 
verse regions of securement are selected from the 
group consisting of unitary zones of sealing and 

70 spaced apart zones of sealing. 

10, The method of Claim 9 wherein said zones of 
sealing comprise ultrasonic welds. 
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